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SYSTEM FOR CONNECTING DRIVE UNIT 
FOR HOST APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates in general to a system for 
connecting a drive unit to a host apparatus. More 
particularly, the invention is concerned With a system for 
connecting a drive unit for an optical information/data 
recording medium or the like capable of recording digital 
video/audio information or data to a reproducing apparatus. 

SUMMARY OF THE INVENTION 

As an optical information/data recording medium capable 
of recording digital video/ audio information or signals, there 
is knoWn, for example, a digital video disk or digital 
versatile disk (herein-after referred to as DVD in 
abbreviation). In the folloWing description, it is assumed that 
the present invention is directed to a system for connecting 
a DVD drive unit for an optical disk to a DVD reproducing 
apparatus by using a general-purpose interface of connector 
connection type. It should hoWever be understood that this 
is only for the purpose of illustration. The present invention 
is never restricted to the system for the DVDs. 

As the drive unit connecting system such as mentioned 
above, it is conceivable to incorporate a ?rst authentication 
dedicated IC chip as a part of a drive controller of the DVD 
drive unit While incorporating a second authentication 
dedicated IC chip capable of establishing authenticity 
through cooperation With the ?rst authentication-dedicated 
IC chip in a control unit of a DVD reproducing apparatus, 
Wherein upon connection of the DVD drive unit to the DVD 
reproducing apparatus through the medium of a general 
purpose interface such as ATA interface (At attachment 
interface), SCSI (Small Computer System Interface) or the 
like in a connecter-like fashion, authenticity of the DVD 
drive unit and/or that of the DVD reproducing apparatus is 
con?rmed through cooperation of the ?rst and second 
authentication-dedicated IC chips by checking enciphered 
information, and only When the authenticity is established, 
the DVD drive controller (i.e., controller of the DVD drive 
unit) is alloWed to be electrically connected to the control 
unit of the DVD reproducing apparatus. OWing to the 
arrangement mentioned above, only the DVD drive unit and 
the DVD reproducing apparatus Which are authentically 
alloWed to be interconnected can be electrically and 
mechanically connected to each other. 

HoWever, in that case, there arises necessity for mounting 
or packing the eXpensive authentication-dedicated IC chips 
in both the controller of the DVD drive unit and the control 
unit of the DVD reproducing apparatus, respectively, Which 
Will of course lead to increase of manufacturing cost of the 
optical disk reproduction system as a Whole, giving rise to 
a problem. Parenthetically, a combination of the DVD drive 
unit and the DVD reproducing apparatus is herein referred 
to as the optical disk reproduction system. 

It is therefore an object of the present invention to provide 
a drive unit connecting system Which can inhibit normal 
operation When a drive unit is connected to a system other 
than a destined or authenticated one Without the need for 
employing the eXpensive IC chips dedicated for the authen 
tication. 

Another object of the present invention is to provide a 
drive unit connecting system for connecting a drive unit for 
an optical information/data recording medium to a repro 
ducing apparatus serving as a destined or authenticated host 
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2 
apparatus through the medium of a general-purpose 
interface, Which system is capable of inhibiting normal 
operation When the drive unit is connected to a reproducing 
apparatus other than the destined one Without the need for 
employing eXpensive IC chips for the authentication. 

In vieW of the above and other objects Which Will become 
apparent as the description proceeds, there is provided 
according to an aspect of the present invention a drive unit 
connecting system for connecting a drive unit to a host 
apparatus by using a general-purpose interface, Which sys 
tem is so arranged as to enable the drive unit to be connected 
to the host apparatus by performing softWare-based process 
ing on either command(s) or parameter(s) or alternatively on 
both of the command(s) and the parameter(s). 

Further, according to another aspect of the invention, 
there is provided a drive unit connecting system for con 
necting a drive unit to a host apparatus by using a general 
purpose interface, Wherein in the host apparatus, parts or all 
of proper commands and parameters are subjected to at least 
one processing selected from a group consisting of a pro 
cessing for inverting each bit value (bit value 1%0, bit value 
0—>1), less signi?cant bit/more signi?cant bit (e.g. least 
signi?cant bit (LSB) and most signi?cant bit (MSB)) inver 
sion processing, addition processing for adding N (a given 
value) to the command(s) and the parameter(s), respectively, 
subtraction processing for subtracting N (a given value) 
from the command(s) and the parameter(s), respectively, and 
a processing for changing sequence in the parameter is 
eXecuted With resultant command(s) and parameter(s) 
resulting from the processing as eXecuted being sent to the 
drive unit, and Wherein the drive unit is so arranged that 
processing reverse to that eXecuted in the host apparatus is 
performed on the command(s) and the parameter(s) received 
from the host apparatus, to thereby alloW the drive unit to be 
connected to the host apparatus only for the proper 
command(s) and parameter(s). 

Furthermore, according to yet another aspect of the 
invention, there is provided a drive unit connecting system 
for connecting a drive unit to a host apparatus by using a 
general-purpose interface, Wherein at least one processing 
selected from a group consisting of a processing for gener 
ating command(s) Which is not prescribed for the general 
purpose interface, a processing for generating reserve bit(s) 
in parameter(s) and a processing for generating second key 
information (KEY #2) on the basis of ?rst key information 
(KEY #1) Which has been sent from the drive unit and Which 
differs from the second key information (KEY #2) is 
eXecuted in the host apparatus With result of the processing 
as eXecuted being sent to the drive unit, and Wherein in the 
drive unit, the command(s) and the parameter(s) as received 
are analyZed, to thereby alloW the drive unit to be connected 
to the host apparatus only When matching has been found as 
a result of the analysis. 

In a preferred mode for carrying out the invention, such 
arrangement may be adopted that eXecution of the 
processing(s) can be changed at a desired time point Which 
depends on the absolute clock time, version of the drive unit 
or the like. 

Additionally, according to still another aspect of the 
invention, there is provided a drive unit connecting system 
for connecting a DVD drive unit for an optical information/ 
data recording medium to a DVD reproducing apparatus by 
using a general-purpose interface, Wherein the DVD drive 
unit is comprised of a reading unit for reading information 
recorded on an optical information/data recording medium, 
and a DVD drive controller for performing control such that 
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video/audio data can be extracted from the information read 
out by the reading unit, and Wherein the DVD reproducing 
apparatus is comprised of a Work memory for storing the 
video/audio data supplied from the DVD drive controller, a 
video/audio output unit for outputting the video/audio data, 
a decoder unit for reading out the video/audio data stored in 
the Work memory for converting the video/audio data as 
read out into desired video/audio data to thereby output the 
desired video/audio data to the video/audio output unit, and 
a control unit for controlling the DVD drive controller, the 
Work memory and the decoder unit, Wherein connection of 
the DVD drive unit to the DVD reproducing apparatus is 
enabled through softWare-based processing(s) performed on 
either command(s) or parameter(s) or alternatively on both 
of the command(s) and the parameter(s). 

In addition, according to a further aspect of the invention, 
there is provided a drive unit connecting system for con 
necting a DVD drive unit for an optical information/data 
recording medium to a DVD reproducing apparatus by using 
a general-purpose interface, Wherein the DVD drive unit is 
comprised of a reading unit for reading information recorded 
on the optical information/data recording medium, and a 
DVD drive controller for performing control such that 
video/audio data can be extracted from the information read 
out by the reading unit, and Wherein the DVD reproducing 
apparatus is comprised of a Work memory for storing the 
video/audio data supplied from the DVD drive controller, a 
video/audio output unit for outputting video/audio data, a 
decoder unit for reading out the video/audio data stored in 
the Work memory for converting the video/audio data as 
read out into desired video/audio data, to thereby output the 
desired video/audio data to the video/audio output unit, and 
a control unit for controlling the DVD drive controller, the 
Work memory and the decoder unit, Wherein in the DVD 
reproducing apparatus, parts or all of proper command(s) 
and parameter(s) is subjected to at least one processing 
selected from a group consisting of a processing for invert 
ing each bit value (bit value 1%0, bit value 0%1), less 
signi?cant bit/more signi?cant bit (LSB and MSB) inversion 
processing, addition processing for adding N (a given value) 
to the command(s) and the parameter(s), respectively, sub 
traction processing for subtracting N (a given value) from 
the command(s) and the parameters), respectively, and a 
processing for changing sequence in the parameter is 
executed With resultant command(s) and parameter(s) from 
the processing being sent to the DVD drive unit for the 
optical information/data recording medium, and Wherein in 
the DVD drive unit, processing reverse to that executed in 
the DVD reproducing apparatus is performed on the 
command(s) and the parameter(s) received from the DVD 
reproducing apparatus to thereby alloW the DVD drive unit 
to be connected to the DVD reproducing apparatus only for 
the proper command(s) and parameter(s). 

Furthermore, according to a yet further aspect of the 
invention, there is provided a drive unit connecting system 
for connecting a DVD drive unit for an optical information/ 
data recording medium to a DVD reproducing apparatus by 
using a general-purpose interface, Wherein the DVD drive 
unit is comprised of a reading unit for reading information 
recorded on the optical information/data recording medium, 
and a DVD drive controller for performing control such that 
video/audio data can be extracted from the information read 
out by the reading unit, and Wherein the DVD reproducing 
apparatus is comprised of a Work memory for storing the 
video/audio data supplied from the DVD drive controller, a 
video/audio output unit for outputting video/audio data, a 
decoder unit for reading out the video/audio data stored in 
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the Work memory for converting the video/audio data as 
read out into desired video/audio data, to thereby output the 
desired video/audio data to the video/audio output unit, and 
a control unit for controlling the DVD drive controller, the 
Work memory and the decoder unit, Wherein at least one 
processing selected from a group consisting of a processing 
for generating command(s) Which are not prescribed for the 
general-purpose interface, a processing for generating 
reserve bits in parameter(s) and a processing for generating 
second key information (KEY #2) on the basis of ?rst key 
information (KEY #1) Which has been sent from the DVD 
drive unit and Which differs from the second key information 
(KEY #2) is executed in the DVD reproducing apparatus 
With result of the processing as executed being sent to the 
drive unit, and Wherein in the DVD drive unit, the command 
(s) and the parameter(s) as received are analyZed to thereby 
alloW the DVD drive unit to be connected to the DVD 
reproducing apparatus only When matching has been found 
as a result of the analysis. 

In another preferred mode for carrying out the invention, 
such arrangement may be adopted that execution of the 
processing(s) can be changed at a desired time point in 
dependence on the absolute clock time, version of the drive 
unit or the like. 

As Will be appreciated from the foregoing, by virtue of the 
arrangements taught by the present invention as described 
above, there can be realiZed the drive unit connecting system 
Which is capable of connecting the drive unit to the host 
system by using a general-purpose interface Without resort 
ing to the expensive authentication-dedicated IC chips and 
Which can render it impossible for the drive unit to operate 
normally When an apparatus other than the authentic or 
proper one is connected thereto through the medium of the 
general-purpose interface. In other Words, only the combi 
nation of a speci?c drive unit and a host apparatus incor 
porating a speci?c decoder unit Which is proper to the drive 
unit alloWs the drive unit to operate normally. Besides, 
because the general-purpose interface is employed, func 
tions (e.g. range of support commands and preset 
parameters, etc.) as Well as performance (data transferring 
rate, prefetching/buffering rate, etc.) can be changed or 
modi?ed in dependence on the host apparatuses (decoder 
units) Which are designed to be connected With one and the 
same drive unit. 

Furthermore, oWing to the arrangement of the drive unit 
connecting system for connecting the DVD drive unit to the 
DVD reproducing apparatus by using the general-purpose 
interface, normal operation of the drive unit is rendered 
impossible When other apparatus than the proper one is 
connected to the general-purpose interface Without need for 
resorting to the expensive authentication-dedicated IC chips. 
To say in another Way, only the combination of a speci?c 
DVD drive unit and a DVD reproducing apparatus incor 
porating a speci?c decoder unit proper to the DVD drive unit 
can make the DVD drive unit operate normally. 
Additionally, because the general-purpose interface is 
employed, functions (e.g. range of support commands and 
preset parameters, etc.) as Well as performance (data trans 
ferring rate, prefetching/buffering rate, etc.) can be altered or 
modi?ed in dependence on the DVD reproducing appara 
tuses (decoder unites) Which are designed to be connected 
With one and the same DVD drive unit. 

The above and other objects, features and attendant 
advantages of the present invention Will more easily be 
understood by reading the folloWing description of the 
preferred embodiments thereof taken, only by Way of 
example, in conjunction With the accompanying draWings. 



US 6,467,005 B1 
5 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the course of the description Which follows, reference 
is made to the drawings, in Which: 

FIG. 1 is a schematic block diagram showing generally a 
Whole arrangement of a reproducing system for an optical 
information/data recording medium (optical disk) in Which 
a general-purpose interface is employed for the connection 
of a drive unit according to an embodiment of the present 

invention; 
FIG. 2 is a vieW for illustrating a softWare-based process 

ing procedure Which alloWs only a DVD drive unit and a 
DVD reproducing apparatus paired duly to be intercon 
nected through connector-connection type general-purpose 
interface according to the invention; and 

FIG. 3 is a vieW for illustrating a softWare-based process 
ing procedure Which alloWs only a DVD drive unit and a 
DVD reproducing apparatus paired duly to be intercon 
nected through connector-connection type general-purpose 
interface according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention Will be described in detail in 
conjunction With What is presently considered as preferred 
or typical embodiments thereof by reference to the draWings. 
In the folloWing description, like reference characters des 
ignate like or corresponding parts throughout the several 
vieWs. The folloWing description Will be directed to a DVD 
reproducing system as a typical one representative of a 
system to Which the general-purpose interface according to 
the present invention can ?nd application. It should hoWever 
be understood that the invention is never limited to the DVD 
reproducing system. 

FIG. 1 is a schematic block diagram shoWing generally a 
Whole con?guration or arrangement of a reproducing appa 
ratus for an optical information/data recording medium 
(optical disk) in Which a general-purpose interface according 
to an embodiment of the present invention is employed for 
connection of a DVD drive unit to a DVD reproducing 
apparatus, both cooperating to constitute a DVD reproduc 
ing system. More speci?cally, the reproducing apparatus for 
the optical information/data recording medium (DVD) 
according to an embodiment of the present invention is 
comprised of a digital versatile disk or digital video disk 
drive unit (hereinafter referred to simply as the DVD drive 
unit in abbreviation) 1 and a DVD reproducing apparatus 2 
Which are electrically interconnected through the medium of 
a connector-connection type general-purpose interface (e.g. 
ATA interface (AT Attachment Interface, SCSI (Small Com 
puter System Interface), etc.) 3. 

Referring to FIG. 1, the DVD drive unit 1 is comprised of 
a driving module 11 Which is constituted by a reading unit 
13 adapted to read out digital information recorded on an 
optical disk 12 onto a bus 21 of the DVD reproducing 
apparatus 2 by Way of the general purpose interface 3 and a 
driving motor unit 14 for driving the optical disk and a 
pick-up and a DVD drive controller 15 constituted by a 
microcomputer Which serves for controlling the read opera 
tion performed by the reading unit 13 and driving operation 
carried out by the driving motor unit 14 as Well as electric 
connection of the DVD drive unit 1 With the DVD repro 
ducing apparatus 2 through the connector-connection type 
general-purpose interface 3 designed for establishing 
mechanical and electrical interconnection betWeen the DVD 
drive unit and the DVD reproducing apparatus in a 
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6 
connector-like fashion. At this juncture, it should also be 
added that the DVD drive controller 15 incorporates a mask 
read-only memory (mask ROM) or the like Which stores a 
program for executing a connection processing to connect 
the DVD drive controller 15 to the DVD reproducing 
apparatus 2 through the medium of the general-purpose 
interface 3. 
On the other hand, the DVD reproducing apparatus 2 is 

comprised of a Work memory 22 for recording or storing 
digital information made available from the DVD drive unit 
1 by Way of the general-purpose interface 3, a decoder unit 
23 for decoding compressed video/audio data as stored in 
the Work memory 22 by using, for eXample, MPEG-2 
(Moving Picture coding EXerts Group 2) or the like to 
thereby convert into the former expanded video/audio data, 
a digital-to-analog or D/A converter 24 for converting a 
digital video signal resulting from the decoding performed 
by the decoder unit 23 into an analog video signal, a video 
output unit 25 constituted by a convenient display device or 
the like connected to the output side of the D/A converter 24, 
a D/A converter 26 for converting a digital audio signal 
resulting from the decoding by the decoder unit 23 into an 
analog audio signal, an audio output unit 27 constituted by 
a speaker or the like connected to the output side of the D/A 
converter 26, a control unit 28 Which is constituted by a 
microcomputer such as an SH microcomputer or the like and 
Which is designed for performing control for the electric 
connection With the DVD drive unit 1 by Way of the 
general-purpose interface 3 mounted in a connector-like 
fashion connection as Well as control for the Work memory 
22, the decoder unit 23 and a last memory 29 and addition 
ally designed for fetching commands and data inputted 
through an input facility or unit (hereinafter referred to as the 
input unit) 31, the last memory 29 constituted by a reWrit 
able nonvolatile memory such as an EEPROM (Electrically 
Erasable Programmable Read-Only Memory), a ?ash 
memory or the like for reading out from the Work memory 
22 for storage therein the information Which should not be 
lost such as algorithm or the like for modifying or altering 
the connection processing procedure for establishing electric 
connection betWeen the DVD drive unit 1 and the DVD 
reproducing apparatus 2 through the medium of the general 
purpose interface 3, a program memory (mask ROM) 30 for 
storing a program or programs for the controls performed by 
the control unit 28, the input unit 31 constituted by a remote 
control unit, a keyboard or the like for inputting output states 
of (or output conditions for) the video output unit and the 
audio output unit and designating reproducing position, and 
the bus 21 for interconnecting at least the general-purpose 
interface 3, the Work memory 22, the decoder unit 23 and the 
control unit 28. 
As is apparent from the foregoing description, in the 

optical disk or DVD reproducing apparatus according to the 
instant embodiment of the invention, the DVD drive unit 1 
and the DVD reproducing apparatus 2 are electrically inter 
connected through the connector-like connection by Way of 
the general-purpose interface 3 (eg ATA Interface, SCSI or 
the like). Accordingly, the DVD drive unit 1 and the DVD 
reproducing apparatus 2 can be mechanically disconnected 
or separated from each other, Which means hoWever that the 
DVD drive unit 1 can possibly be connected mechanically 
and electrically to a given host apparatus such as personal 
computer or the like as Well Which is equipped With the 
general-purpose interface. Consequently, information 
recorded on an optical disk installed on the DVD drive unit 
1 can be read out or reWritten or erased even by other 
unauthentic host apparatus Without authoriZation, giving rise 
to a problem. 
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To cope With the problem mentioned above, it becomes 
necessary to take the measures for allowing only the DVD 
drive unit 1 and the DVD reproducing apparatus 2 paired 
duly to be mechanically and electrically interconnected. In 
this conjunction, it is conceivable to incorporate a ?rst 
authentication-dedicated IC chip as a part of the DVD drive 
controller 15 of the DVD drive unit 1 While incorporating a 
second authentication-dedicated IC chip capable of estab 
lishing authenticity through cooperation With the ?rst 
authentication-dedicated IC chip in the control unit 28 of the 
DVD reproducing apparatus 2, Wherein upon connection of 
the DVD drive unit 1 to the DVD reproducing apparatus 2 
in a connector-like fashion through the medium of the 
general-purpose interface such as ATA interface, SCSI or the 
like, authenticity of the DVD drive controller is con?rmed 
through cooperation of both the ?rst and second 
authentication-dedicated IC chips by checking cipher 
information, and only When the authenticity is established or 
con?rmed, the DVD drive controller 15 is alloWed to be 
electrically connected to the control unit 28. OWing to the 
arrangement mentioned above, only the DVD drive unit 1 
and the DVD reproducing apparatus 2 that are paired duly 
can be disconnectably interconnected not only electrically 
but also mechanically. 

HoWever, in that case, there arises necessity for incorpo 
rating the expensive authentication-dedicated IC chips in 
both the DVD drive controller 15 of the DVD drive unit 1 
and the control unit 28 of the DVD reproducing apparatus 2, 
respectively, Which naturally leads to increase of manufac 
turing cost of the optical disk reproducing system as a 
Whole. 

Such being the circumstances, the concept of the inven 
tion incorporated in the instant embodiment thereof is to 
make it possible to interconnect only the DVD drive unit 1 
and the DVD reproducing apparatus 2 that are duly paired 
through the connector connection by using the general 
purpose interface by resorting to a softWare-based process 
ing procedure Without using the authentication-dedicated IC 
chips. 
NoW referring to FIGS. 2 and 3, description Will be 

directed to a softWare-based processing procedure Which 
alloWs only the DVD drive unit 1 and the DVD reproducing 
apparatus 2 that are paired duly to be interconnected through 
the connector-connection type general-purpose interface. In 
this conjunction, it is presumed that a program(s) for the 
softWare-based processing procedure is permanently stored 
in the DVD drive controller 15 of the DVD drive unit 1 and 
the control unit 28 or the program memory 30 or the video 
output unit 25 of the DVD reproducing apparatus 2. 

Further, it should also be added that the softWare-based 
processing procedure is generally so designed as to apply 
some gimmick to the general-purpose interface driver for 
making decision as to Whether a desired decoded signal can 
be derived or not. 

More speci?cally, referring to FIG. 2, the control unit 28 
of the DVD reproducing apparatus 2 generates proper com 
mands and parameters for the decoder unit 23 in a step S51 
and makes the decoder unit 23 execute at least one of the 
processings mentioned beloW for some or all of the proper 
commands and the parameters in a step S52. 
As a ?rst processing, each bit value is inverted (bit value 

1%0, bit value 0%1), respectively. 
As a second processing, a less signi?cant bit (e.g. lest 

signi?cant bit or LSB) and a more signi?cant bit (e.g. most 
signi?cant bit or MSB) are inverted, respectively. 
As a third processing, a given value N (Where N repre 

sents any numerical value Which is not limited to integer) is 
added to the command and the parameter, respectively. 
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8 
As a fourth processing, a given value N (Where N repre 

sents any numerical value Which is not limited to integer) is 
subtracted from the command and the parameter, respec 
tively. 
As a ?fth processing, sequence of the parameter is 

changed (e.g. ?rst byte is placed at the N-th byte position). 
Subsequently, in a step S53, the control unit 28 of the 

DVD reproducing apparatus 2 sends the command(s) and 
the parameter(s) processed by the decoder unit 23 to the 
DVD drive controller 15 by Way of the general-purpose 
interface 3. 
The DVD drive controller 15 of the DVD drive unit 1 then 

executes processing(s) reverse to that or those executed in 
the DVD reproducing apparatus 2 on the commands and the 
parameters received by Way of the general-purpose interface 
3 in a step S54. As a result of this, the DVD drive controller 
15 can perform communication With the DVD reproducing 
apparatus 2 by Way of the general-purpose interface 3 only 
When the command(s) and the parameter(s) as received are 
recogniZed as the proper command(s) and the proper 
parameter(s), respectively, in a step S55. Unless the com 
mand and the parameter as received are proper ones, com 
munication With the DVD reproducing apparatus 2 is ren 
dered impossible. 
NoW referring to FIG. 3, the control unit 28 of the DVD 

reproducing apparatus 2 makes the control unit 28 execute 
at least one of the undermentioned processings for the 
decoder unit 23 in a step S61. 
A ?rst processing is to generate a command not speci?ed 

for the general purpose (e.g. render-unique command). 
A second processing is to generate reserve bit in the 

parameter. 
A third processing is to generate a key “KEY #2” on the 

basis of a key “KEY #1” (any information capable of serving 
as the key) sent from the DVD drive controller 15. 

Subsequently, the control unit 28 of the DVD reproducing 
apparatus 2 sends the command and the parameter resulting 
from the processing(s) executed by the decoder unit 23 to the 
DVD drive controller 15 by Way of the general-purpose 
interface 3 in a step S62. 
The DVD drive controller 15 of the DVD drive unit 1 then 

analyZes the command and the parameter received by Way of 
the general-purpose interface 3 in a step S63. As a result of 
this, When matching is found in a step S64 (i.e., When the 
decision step S64 results in af?rmation “YES”), then com 
mand communication can be carried out normally betWeen 
the DVD reproducing apparatus 2 and the general-purpose 
interface 3 in a step S65 et seq. On the other hand, unless 
matching is found in the step S65 (i.e., When the decision 
step S64 results in negation “NO”), the DVD drive control 
ler 15 does not afford any further the command communi 
cation With the DVD reproducing apparatus 2 via the 
general-purpose interface 3, making it impossible to send 
information or data to the DVD reproducing apparatus 2 
from the DVD drive unit 1. 
As is described above, it is possible to interconnect only 

the DVD drive unit 1 and the DVD reproducing apparatus 2 
that are duly paired through the medium of the connector 
connection type general-purpose interface by resorting to 
softWare-based processing procedure Without using the 
expensive authentication-dedicated IC chip. 

Parenthetically, normal operation of the DVD drive unit 1 
is rendered impossible When other improper apparatus is 
connected to the general-purpose interface 3. 

To say in another Way, only the proper combination of a 
speci?c DVD drive unit 1 and a DVD reproducing apparatus 



US 6,467,005 B1 
9 

2 incorporating a speci?c decoder unit can render the DVD 
drive unit 1 to operate normally. 

Besides, because the general-purpose interface 3 is 
employed, functions (range of support commands and preset 
parameter, etc.) as Well as performance (data transferring 
rate, prefetching/buffering rate, etc.) can be changed in 
dependence on the DVD reproducing apparatus 2 serving as 
the host apparatuses (decoder unites) Which are designed for 
connection With one and the same DVD drive unit 1. 

Thus, once the state has been established in Which the 
DVD drive controller 15 can communicate With the DVD 
reproducing apparatus 2 through the medium of the general 
purpose interface 3, the DVD drive controller 15 reads out 
the digital information recorded on the optical disk 12 in 
accordance With the control command supplied to the DVD 
drive controller 15 from the control unit 28 of the DVD 
reproducing apparatus 2 by Way of the general-purpose 
interface 3, Whereon the digital information read out from 
the optical disk 12 is sent to the bus 21 of the DVD 
reproducing apparatus 2 via the general-purpose interface 3 
to be stored in the Work memory 22. On the other hand, the 
control unit 28 incorporated in the DVD reproducing appa 
ratus 2 reads out the compressed video/audio data stored in 
the Work memory 22, Whereon the video/audio data are 
decoded in the decoder unit 23 by using, for example, 
MPEG-2 (Moving Picture coding Exerts Group 2) or the like 
to be thereby convert he former into expanded video/audio 
data, Which is then converted into the analog video signal by 
the D/A converter 24 to be outputted from the video output 
unit 25. Accordingly, the digital audio signal resulting from 
the decoding by the decoder unit 23 is converted into an 
analog video signal by the D/A converter 26 to be outputted 
from the audio output unit 27. 

Parenthetically, it should be mentioned that the control 
unit 28 of the DVD reproducing apparatus 2 controls the 
above-mentioned operations in accordance With a program 
stored in the program memory 30. 

In the last memory 29 Which is constituted by a nonvola 
tile memory, there may be stored by Way of the general 
purpose interface 3 interposed betWeen the DVD drive unit 
1 and the DVD reproducing apparatus 2 such algorithm or 
the like Which is destined for altering or modifying the 
connection processing procedure described above at a 
desired time point (depending on the absolute clock time or 
version of the DVD drive unit 1). Thus, by reading out the 
algorithm or the like from the last memory 29 at a desired 
time point by the control unit 28 of the DVD reproducing 
apparatus 2 and the DVD drive controller 15, it is possible 
to alter the connecting procedure described above. It is to be 
noted that since the last memory 29 is reWritable as men 
tioned herein-before, the algorithm itself for altering or 
changing the connecting procedure can be reWritten. 

In this conjunction, the information indicating the modi 
?cation or alteration of the connecting procedure may be 
recorded on the optical information/data recording medium 
(optical disk) 12 such as a DVD RAM installed in the DVD 
drive unit 1. In that case, by reading out the information 
Which commands alteration of the connecting procedure 
from the optical disk 12 set on the DVD drive unit 1, it is 
possible to realiZe alteration of the connecting procedure by 
the control unit 28 of the DVD reproducing apparatus 2 and 
the DVD drive controller 15. 

Furthermore, there may be stored in the last memory 29 
periodically or at a predetermined time interval or in 
response to predetermined operation of the input unit 31 
(eg operation for turning off the poWer supply) the infor 
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mation concerning the optical disk for Which the reproduc 
ing operation has been done, reproducing position informa 
tion for enabling reproduction in continuation and the output 
states of (or output conditions for) the video output unit and 
the audio output unit. In that case, When the poWer supply is 
started after the turn-off, the information concerning the 
optical disk for Which the reproducing operation has been 
done, reproducing position information for enabling repro 
duction in continuation and the output states (output 
conditions) for the video output unit and the audio output 
unit can be read out from the last memory 29 to be stored in 
the Work memory 22, alloWing thus the reproduction inter 
rupted due to the poWer-off to be regained in continuation. 
By the Way, the information concerning the output states 
(output conditions) for the video output unit and the audio 
output unit can be inputted With the aid of the input unit 31 
such as the keyboard or the like. 

Although the foregoing description has been directed to 
the interconnection of the DVD drive unit 1 and the DVD 
reproducing apparatus 2 via the general-purpose interface 3 
through the softWare-based processing procedure, it should 
be understood that the teachings of the present invention can 
be applied in general to the interconnection betWeen a drive 
unit and a host apparatus (decoder unit) in general via a 
given general-purpose interface. 
As Will be appreciated from the foregoing, according to 

the teachings of the invention incarnated in the illustrated 
embodiment, there can be realiZed a drive unit connecting 
system Which is capable of connecting the drive unit to the 
host apparatus by using a general-purpose interface Without 
employing expensive authentication-dedicated IC chips and 
Which can make it impossible for the drive unit to operate 
normally When other improper apparatus is connected to the 
general-purpose interface. In other Words, only the proper 
combination of a speci?c drive unit and a host apparatus 
incorporating a speci?c decoder unit alloWs the drive unit to 
operate normally. Besides, because the general-purpose 
interface is employed, there can be obtained such advanta 
geous effect that functions (range of support commands and 
preset parameter, etc.) as Well as performance (data trans 
ferring rate, prefetching/buffering rate, etc.) can be altered in 
dependence on the host apparatuses Which are designed for 
connection With one and the same drive unit. 

Furthermore, oWing to the arrangement of the drive unit 
connecting system for connecting the DVD drive unit to the 
DVD reproducing apparatus by using the general-purpose 
interface, normal operation of the drive unit is rendered 
impossible When other improper apparatus is connected to 
the general-purpose interface Without need for incorporating 
the expensive authentication-dedicated IC chips. To say in 
another Way, only the proper combination of a speci?c DVD 
drive unit and a DVD reproducing apparatus incorporating 
a speci?c decoder unit can make the DVD drive unit operate 
normally. Additionally, because the general-purpose inter 
face is employed, there can be obtained such effect that 
functions (range of support commands and preset parameter, 
etc.) as Well as performance (data transferring rate, 
prefetching/buffering rate, etc.) can be altered in dependence 
on the DVD reproducing apparatuses (decoder unites) 
designed for connection With one and the same DVD drive 
unit. 
Many features and advantages of the present invention are 

apparent from the detailed description and thus it is intended 
by the appended claims to cover all such features and 
advantages of the system Which fall Within the true spirit and 
scope of the invention. Further, since numerous modi?ca 
tions and combinations Will readily occur to those skilled in 
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the art, it is not intended to limit the invention to the exact 
construction and operation illustrated and described. 
By Way of example, the DVD drive unit 1 may be 

implemented in such a structure as to be electrically con 
nectable by using a capable or alternatively mounted remov 
ably on the DVD reproducing apparatus 2. 

Accordingly, all suitable modi?cations and equivalents 
may be resorted to, falling Within the spirit and scope of the 
invention. 
What is claimed is: 
1. A drive unit connecting system for connecting a drive 

unit to a host apparatus by using a general-purpose interface, 
Wherein said system is so arranged as to enable said drive 

unit to be connected to said host apparatus by perform 
ing softWare-based processing on either one of 
command(s) or parameter(s) or alternatively on both of 
the command(s) and the parameter(s), and said 
softWare-based processing performing can be changed 
at a desired time point. 

2. A drive unit connecting system according to claim 1, 
Wherein said desired time point is based on one of an 
absolute clock time and a driver version. 

3. A drive unit connecting system for connecting a drive 
unit for an optical information/data recording medium to a 
reproducing apparatus by using a general-purpose interface, 

said drive unit comprising: 
a reading unit for reading information recorded on an 

optical information/data recording medium; and 
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a drive controller for performing control such that 

video/audio data can be extracted from said infor 
mation read out by said reading unit, 

said reproducing apparatus comprising: 
a Work memory for storing the video/audio data sup 

plied from said drive controller; 
a video/audio output unit for outputting video/audio 

data; 
a decoder unit for reading out the video/audio data 

stored in said Work memory for converting said 
video/audio data read out into desired video/audio 
data to thereby output said desired video/audio data 
to said video/audio output unit; and 

a control unit for controlling said drive controller, said 
Work memory and said decoder unit, 

Wherein connection of said drive unit to said reproducing 
apparatus is enabled through softWare-based 
processing(s) performed on either command(s) or 
parameter(s) or alternatively on both of the command 
(s) and the parameter(s), and said softWare-based pro 
cessing performing can be changed at a desired time 
point. 

4. A drive unit connecting systems according to claim 3, 
Wherein said desired time point is based on one of an 
absolute clock time and a driver version. 


